The paper investigates the effects of changes in marital status and health related behaviors (smoking and drinking) on the body mass index (BMI) in Russian adults over a ten-year period. Smoking and drinking behavior changes have played an important part in health status changes over 1994 to 2004. The results indicate that the individual weight/BMI changes asymmetrically in health determinants; the sign and the magnitude of the response are different depending on the starting point and whether there is an increase or a decrease in the explanatory variable. Males' BMI decreases with smoking and increases with quitting smoking, but females' BMI increases with drinking alcohol and decreases with stopping drinking. Losing a partner decreases only the females' BMI, but gaining a spouse/partner is associated with increases in BMI for both genders. For married females and males, the change in spousal BMI is significantly positively related. Understanding interactions between individual health-related behaviors and the set of determinants that contribute to such behaviors is a fundamental step in the design of effective interventions.
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BMI changes in Russian adults: The role of health related behaviors and spousal relationships
Over the past century major improvements in population health of developed countries have been recorded, including increased life expectancy by as much as 25-30 years.
People have gained in height and weight over time also. However, industrialization and progress are accompanied by an increase in chronic diseases, especially those age-related.
At the same time, changes in life and work patterns have resulted in less physical activity and physical labor. The computer and the TV are two obvious reasons why people spend many more hours of the day seated and relatively inactive more so than generations ago. Now, there are more than 1 billion overweight adults, with at least 300 million of them being obese. Increased consumption of more energy-dense foods with high levels of sugar and saturated fats, combined with reduced physical activity, have caused obesity rates to rise significantly since 1980, not only in North America and the United Kingdom, but also in Eastern Europe, the Middle East, China and Australia (WHO, 2010) .
Therefore, the prevalence of obesity has risen dramatically not only in high income countries but in middle and low-income countries. A number of research papers have discussed the determinants and consequences of obesity in developed countries (Chou et al., 2004; Lakdawalla et al., 2005; Rashad et al., 2006 . The trend of increasing obesity in transition countries has been analyzed for Russia (Zohoori et al. 1998 , Jahns et al. 2003 , Huffman and Rizov 2007 , Huffman and Rizov 2010 , Staudigel 2010 ) and other transition economies (Kalediene and Petrauskiene 2004, Koziel et al. 2004 ).
Another body of recent research focuses on the role of social interactions in the spread of obesity (e.g. Christakis and Fowler, 2007; Trogdon et al. 2008 ). The existing literature on peer effects suggests that peers influence health behaviors (smoking, alcohol and drug use) among young people (Evans et al. 1992; Norton et al. 1998 , Powel et al. 2005 Lundborg 2006 ). Christakis and Fowler (2007) and Trogdon et al. (2008) find that social networks significantly impact the likelihood of becoming obese, while Cohen-Cole and Fletcher (2008) reject the hypothesis that weight status can spread from person to person. It is possible that age may impact on the importance of social networks. The influence of social networks may also differ by country. Therefore, the goal of this paper is to investigate the effects of changes in marital status and health related behaviors (smoking and drinking) on the body mass index (BMI) in Russian adults over a ten-year period. This study extends the literature on the relationship between health (obesity) and changes in behaviors and spousal relationships in transition economies by using data from the Russian Longitudinal Monitoring Survey (RLMS).
The paper is organized as follows. Section 2 discusses the relationships between lifestyles and obesity. Section 3 presents the conceptual framework. Section 4 describes the data and the empirical model. Section 5 presents the main results and Section 6 concludes.
Health related behaviors and obesity
Health related behaviors, such as poor diets, sedentary life, and resulting obesity are adversely affecting population healths in the world. Obesity and the prevalence of chronic disease linked to obesity, such as diabetes and cardio-vascular disease have increased in the last decades (Sassi and Hurst 2008) . Changes in food processing and production and in agricultural and trade policies have affected the daily diet of hundreds of millions of people. The consumption of tobacco, alcohol, and processed or "fast" foods fits easily into the lifestyle patterns. At the same time in the most industrialized countries of North America, Europe, and the Asian Pacific, at least one-third of all disease burdens are caused by tobacco, alcohol, blood pressure, cholesterol, and obesity.
Global alcohol consumption has increased in recent decades, with most or all of this increase occurring in developing countries (WHO, 2002) . Worldwide, alcohol caused 1.8 million deaths, equal to 4% of the global disease burden; the proportion was greatest in North and South America, and Europe. Alcohol was estimated to cause, worldwide, 20-30% of esophageal cancer, liver disease, epilepsy, motor vehicle accidents, and homicide and other intentional injuries. The WHO 2002 report finds that physical inactivity causes about 15% of some cancers, diabetes, and heart disease. Lifestyles play an important role in determining chronic diseases and lifestyle changes are likely to be responsible for a significant proportion of their increase over time. Smoking is estimated to be responsible for 22% of cardiovascular diseases in industrialized countries, as well as for the majority of cancers; high cholesterol accounts for 5-12%, while overweight and obesity account for 8-15% of the burden of disease (WHO, 2002) . People who eat plenty of fruits and vegetables, drink alcohol in small quantities, do not smoke, and are physically active, have a risk of death that is less than one fourth of the risk of those who have invariably unhealthy habits (Khaw et al. 2007 ).
Therefore, lifestyle choices have played an important part in health status and it is important to identify opportunities for intervening on these choices in order to improve individual and social welfare. To understand the channels through which chronic diseases are generated, an assessment of individual determinants, interactions between structural determinants (social norms and socioeconomic conditions) and behavioral determinants (lifestyle choices) is required. Lifestyle choices are shown to be closely linked with a significant portion of the morbidity and mortality generated by chronic diseases (WHO, 2002) .
Democratic reforms since 1991 brought many changes and challenges to the everyday life of the average Russian. The country opened to the world and many new food products began to flood into the Russian market, including "fast food" or "junk foods" rich in fats and sugar, Big-Macs, chips, snacks, etc. That led to increased consumption of more bread, flour, and other foods of poor quality. Increased advertising of imported foods, cigarettes, and alcohol have contributed to a growth in consumption of Western style goods. The lifestyles literature on Russia discusses the pattern of excessive alcohol consumption, heavy smoking, high fat diet and lack of physical exercise-characteristics of middle-age working males (Cockerham 2000 (Cockerham , 2002 Palosuo 2000) . In 1994, Russia had the highest per capita pure alcohol consumption in the world, 14.5 liters per year, and the adult males that comprised 25% of the population consumed 90% of the alcohol (Cockerham 2002) . Bobrova et al. (2010) investigate the gender differences in drinking patterns in Russia and conclude that women drink less often and much smaller quantities than of men. These differences were largely explained by gender roles in the society. The study by Palosuo (2000) also confirms the existence of sex differences in health related lifestyles in Russia. Cigarette consumption is also higher in Russia than in the Western countries and as consequence the males deaths from lung cancer are extremely high (Cockerham 2000) .
Dietary choices also affect health. Obesity is a result of imbalance between energy expenditure and energy intake. During the transition, the diet and lifestyles of Russians changed. Russian households responded to the income and price changes as a result of the transition to a market economy (Huffman and Rizov, 2007) . The energy intake has increased while the energy expenditure has decreased, a trend developed in other industrialized countries. Voronina (2009) points out that "in Russia, the problem of obesity is now nearly as serious as the problem of alcoholism." Stillman (2006) reviews the literature on health and nutrition in countries transitioning to a market economy, which suggest that the early years of transition associated with stress, smoking, and increased alcohol consumption (in the presence of low real alcohol prices following the hyperinflation of the 1990's) are the likely causes for increased mortality in Russia.
Therefore, the individual, demographic, and cultural determinants of optimal nutrition can help develop health policies and public health programs to improve people's health and well being in Russia, and to promote healthier lifestyles. This should include the reduction of smoking, poor nutrition, alcohol abuse, and physical inactivity.
Conceptual framework
The conceptual framework is based on an economic approach of individual health related behaviors as a result of choices on food, tobacco, alcohol, and physical activity or leisure time, in the light of opportunity costs and other incentives. Individuals derive utility from many forms of consumption. Health related behaviors and other consumer choices are based on preferences that are subject to many influences including the family environment, education, peer groups, social networks, work environment, and the physical environment. The individuals are affected by the determinants of health and the way these determinants change over time. The biological characteristics and genetic makeup of individuals play an important role in determining their health status, but the effects of those characteristics are often changed by socioeconomic and physical environmental factors, and by the individual's interactions with these environments. This paper is focused on the social determinants of health in Russian adults. The social health determinants include individual choice and behavior; education, culture, labor markets, unemployment, the characteristics of social and economic context in which people live and work. Education is a powerful determinant of health. Parental education as well as an individual's own education is strongly associated with lifestyle choices, health status, and longetivity. Education has also had a strong effect on wages, which itself influences health. Therefore, understanding the relation among these determinants is also important.
Following the productive household models of health developed by Rosenzweig and Schultz (1982) , Grossman (2000), Huffman and Rizov (2010) and the agricultural household model developed by Huffman (1991) , the individual obtains utility: BMI=f (G, L, Z, µ).
(2)
The individual maximizes utility subject to the technology of health production, prices, cash income and human time constraint. After substituting the optimal demand functions G * and L * into the BMI production function we obtain the individual's BMI supply function:
Based on the theoretical model next we will test the following hypothesis: the relationship between BMI and various determinants is not symmetric. It depends on the starting point, e.g. is the starting point normal BMI or under/overweight, and second, are the changes in a determinant positive or negative. It is frequently assumed that the response of economic variables to determinants is symmetric. This means that a positive change in an exogenous economic variable has the same effect on an outcome as a decrease. The focus of the paper will be to test the notion of asymmetric responses. (Cameron and Trivedi, 2005) .
Data and empirical model
The individual BMI supply equation is estimated by the following dynamic equation:
where X is a vector of determinants of the changes in BMI; α, β and δs are the coefficients to be estimated and ε is the error term. 
Results and discussion
Equation (3) is estimated by gender to allow for the differences in response to health determinants, and the results are presented in Table II Being married at the beginning of the period has a positive and statistically significant effect on BMI changes for both genders, but the magnitude is larger for males than females. Male's BMI increases by 0.7 percentage points, but for women the increase is by 0.4 percentage points. A different marital status in 2004 than 1999 where a partner is added increases the male's BMI by 0.8, and female's BMI by 0.6 percentage points.
However, a woman losing a partner or a spouse significantly decreases her BMI by 0.46 percentage points. For a woman, the emotional stress from losing a loved one over the study period reduces her BMI/weight. For married females and males, their changes in BMI are positively related. This evidence supports the previous result by Christakis and Fowler (2007) regarding the spread of obesity with the family. Other studies (Jeffry and Rick, 2002) have also found a positive correlation in weight among spouses.
The results from the estimation of the model as discussed above show that the individual weight/BMI has an asymmetric response to changes in health determinants.
Therefore, the sign and the magnitude of the response are different depending on the starting point, and whether there is an increase or a decrease in the explanatory variable.
Surprisingly, we did not find a significant effect of education on the change in BMI for either gender. Being satisfied with life has a statistically negative effect on BMI for females (0.44 percentage point). Being unhappy or depressed could increase the consumption of food calories and lead to weight gain. When people are unhappy, they tend to hide from those problems by eating. Food provides emotional comfort for a lot of people. Food can also be used as a distraction from problems. Depression tends to cause obesity (Cooke and Wardle, 2007) . Several studies have shown that stressful environments are associated with poor eating and exercise habits, and poor health outcomes in adults (Greeno and Wing 1994, Nashitani and Sakakibara 2006) . 
Summary and conclusion
